Mismatch repair proteins, meiosis, and mice: understanding the complexities of mammalian meiosis.
Mammalian meiosis differs from that seen in lower eukaryotes in several respects, not least of which is the added complexity of dealing with chromosomal interactions across a much larger genome (12 MB over 16 chromosome pairs in Saccharomyces cerevisiae compared to 2500 MB over 19 autosome pairs in Mus musculus). Thus, the recombination machinery, while being highly conserved through eukaryotes, has evolved to accommodate such issues to preserve genome integrity and to ensure propagation of the species. One group of highly conserved meiotic regulators is the DNA mismatch repair protein family that, as their name implies, were first identified as proteins that act to repair DNA mismatches that arise primarily during DNA replication. Their function in ensuring chromosomal integrity has also translated into a critical role for this family in meiotic recombination in most sexually reproducing organisms. In mice, targeted deletion of certain family members results in severe consequences for meiotic progression and infertility. This review will focus on the studies involving these mutant mouse models, with occasional comparison to the function of these proteins in other organisms.